Objectives-To describe workers with low back symptoms, to identify risk factors and to assess the occupational consequences separately in men and women. Methods-A descriptive study was conducted between 1 October 1996 and 31 December 1996 in a sample of workers selected at random from all types of small companies in the Paris area. A group of 202 occupational physicians interviewed 7129 workers with a standardised questionnaire including the Nordic questionnaire. Data analysis was performed by sex in the two groups: with low back pain and without low back pain over the previous 12 months. The group with low back pain was then divided into four subgroups: mild cases (without referred pain), moderate cases (with referred pain above the knee), serious cases (with referred pain below the knee), and low back pain with occupational consequences. Results-7010 questionnaires were able to be evaluated. The sample consisted of 54.8% of men (3842) and 45.2% of women (3168), with a mean age of 37.8 and 37.0 years, respectively (p<0.05). The following risk factors occurred significantly more often in men: high weight, height, body mass index (BMI), smoking, number of children, increased driving time and work time, material handling tasks, uncomfortable working positions. Most women were clerks (53%). Non-conditional logistic regression applied to the whole sample identified female sex as a risk factor (odds ratio (OR)=1.85, 95% confidence interval (95% CI) 1.58 to 2.13). The following risk factors were common to both sexes: lifting weights >10 kg, in women (OR 1.69, 95% CI 1.27 to 2.25) and in men (OR 1.27, 95% CI 1.06 to 1.53), uncomfortable working positions (OR 2.04, 95% CI 1.58 to 2.17 and OR 1.85, 95% CI 1.69 to 2.43), and absence of means to achieve good quality work (OR 1.39, 95% CI 1.19 to 1.63 and OR 1.38, 95% CI 1.15 to 1.65), respectively. Driving was a risk factor only in men and its importance increased with driving time (driving >4 hours a day (OR 1.61, 95% CI 1.24 to 2.09)). Severe low back pain was linked to female sex (10.2% of women v 6.6% of men), high BMI, aging, and uncomfortable working positions. Low back pain with occupational consequences (n=258) was not linked to sex, but only to aging and severity. Conclusions-The incidence and severity of low back pain were higher in women, although they seemed to be less exposed to known occupational risk factors. However, our results indicate a preponderance of these risk factors among female workers. Particular attention must therefore be paid to lifting of weights and uncomfortable working positions in female jobs (clerk, trading, health care staV). (Occup Environ Med 1999;56:696-701) 
Low back pain is a frequent phenomenon found in every occupational category. Paradoxically, it has not been extensively examined in France. Several authors [1] [2] [3] [4] [5] [6] have reported that >60% of the population had experienced at least one episode of low back pain during their lifetime.
In the French occupational health organisation, every worker, whether or not exposed to occupational hazards, undergoes a medical examination at least once a year, performed by their occupational physician. We took advantage of these systematic medical examinations to study low back pain among company workers in small companies in the Paris region. We have a privileged position as an observer of occupational health phenomena because every occupational physician is also required to study, for one third of their time, each worker's workstation. Our organisation consists of 350 occupational physicians (not all employed full time) who examine 800 000 workers of the Paris region, at least once a year. These 800 000 workers are employed in all job categories in the Paris area: trading, selling, clerking, production, manufacture, building, handling, cleaning, transport, research, teaching, and healthcare staV. These workers belong to companies employing 1-3500 workers, but the mean number of nine employees indicates that they are mostly very small. We decided to evaluate occupational factors associated with low back pain.
The study objectives were (a) to describe workers with low back symptoms (back ache, pain, discomfort), (b) to identify risk factors, and (c) to assess occupational consequences.
The jobs occupied by men and women were very diVerent. On the basis of the preliminary results, we found that the severity of low back pain and job category were strongly linked to sex: nurses and municipal employees. 7 It therefore seemed necessary to reanalyse the data by sex, separating men and women.
Methods

POPULATION AND METHODS
A descriptive study was conducted in a randomly selected sample of workers, by means of an anonymous standardised questionnaire derived from the questionnaire of Collas and Mairaux 8 and including a part of the Nordic questionnaire. 9 Between 1 October 1996 and 31 December 1996, 202 volunteer occupational physicians interviewed the fifth worker attending their oYce for their annual systematic examination. One worker was therefore selected at random, each half day, out of 10 to 15 workers attending the surgery. The occupational physician read the questions to the worker and ticked his or her answers.
DATA COLLECTION
The first 15 questions described the worker and his work station according to known risk indicators reviewed by Riihimäki 1 : sex, age, weight, height, right or left handed, number of children, smoking habits, regular physical exercise, driving time, job, duration of work time, work time a week, manual lifting of weights heavier than 10 kg, uncomfortable working positions, and means to achieve good quality work. The 16th question, derived from the Nordic questionnaire was : "Have you ever experienced low back problems (back ache, pain, discomfort)?". If the answer was no, no further questions were completed. If the answer was yes, the occupational physician asked another 11 questions: pain with or without radiation, pain referred above or below the knee; admission to hospital for low back pain; change of job, change of work station, or work station enhancement; during the past 12 months: total duration of low back problems, reduction of work activities, reduction of leisure activities, consultation with health care providers, medication intake, duration of sick leave for low back problems, and type of compensation.
We compared the two groups (those who had experienced low back pain and those who had never experienced low back pain) for each of the first 15 questions, separately in men and women.
ANALYSIS AND STATISTICAL METHODS
We created two groups according to the answer to question 16: (1) without low back pain, (2) with low back pain. Only workers with low back pain during the previous 12 months were included in the analysis. We calculated the body mass index (BMI)-weight/height squared-in the two groups.
Group 2 (with low back pain) was then divided into three subgroups according to the answer to question 17 (a) low back pain without irradiation, called mild cases, (b) low back pain with irradiation above the knee, called moderate cases, (c) low back pain with irradiation below the knee, called serious cases.
Independently of the severity of the low back pain already described, we created two other subgroups derived from group 2 (with low back pain): (a) low back pain with occupational consequences (change of job, change of work station, work station enhancement), (b) low back pain without occupational consequences.
Statistical analysis was performed with SPSS software. Qualitative variables were compared with the 2 test, and quantitative variables by analysis of variance (ANOVA). Several nonconditional logistic regressions were performed to highlight the factors associated with low back pain, low back pain with radiation (combining pain referred above and below the knee), and occupational consequences. A p value <0.05 was considered significant.
Results
DESCRIPTION OF THE SAMPLE
During the 3 months of data collection, 7129 workers were interviewed and 94 refused to participate. So 7035 questionnaires were completed and 7010 were eligible for analysis. The description of the sample is presented in table 1.
The sample consisted of 3842 men (54.8%) and 3168 women (45.2%). The mean age was 37.8 years in men (SD 10, range 15-73 years), significantly higher than in women : 37.0 years (SD 11, range 16-72 years). Weight and height were higher in men and mean BMI was significantly higher in men than in women: 24.6 v 23.3 (p <0.001).
Although most workers were right handed (87% of men and 90% of women), the prevalence of left handed and ambidextrous subjects was significantly higher in men: 8% v 7% and 5% v 4%. Men had a significantly higher mean number of children (1.42) in their families than women (1.21), (range 0-9 for both sexes).
There were more smokers among men (46.5%) than among women (37.7%). Regular physical exercise was more often reported by men (35.7%) than women (29.6%, p<0.001).
Driving time was more frequent and driving time was longer in men. In both sexes, the equal frequency of driving time <2 hours probably corresponds to the time to get to and from work.
Main function and hierarchical position in the current job were very diVerent according to sex. Main tasks with a handling component occurred more often in men (49.5% v 19.6%), as were qualified or management jobs (67.9% in men v 34.8% in women); 53% of women were clerks.
The mean duration in the occupation was about 10 years in each sex, but was significantly higher in men (10.0 v 9.4 years, p <0.01).
Work hours a week were significantly higher in men (42.8 (SD 8, range 6-98) hours) than in women (38.0 (SD 8, range 2-80) hours).
Men more often manually lifted weights >10 kg. Men more often reported uncomfortable working positions (34.3% v 31.9%, p <0.05).
Means to achieve good quality work were slightly more often among men (74.6% v 73.3%), but the diVerence was not significant.
LOW BACK PAIN DURING THE PREVIOUS 12
MONTHS
During the previous 12 months, 3856 workers reported low back symptoms (back ache, pain, discomfort) and these symptoms concerned men less often than women (52.7% v 58.2%); the diVerence was highly significant (p<0.001). Classification of low back pain and its medical and social consequences during the previous 12 months are shown in table 2.
Women were more often serious cases. Admission to hospital for low back pain was neither often nor diVerent between sexes. On the other hand, duration of pain was longer and treatment was highly significantly more often among women.
Only 258 workers (146 men and 112 women) had occupational consequences (work station enhancement, change of work station, change of job).
Social consequences were similar in both sexes except for change of job, which occurred more often among men, compensation for sick leave, which occurred more often among women, and compensation for occupational injury leave, which occurred more often among men.
Non-conditional logistic regression results on the occurrence of low back pain separately in men and women and in the whole sample are shown in table 3 .
We included all variables in the regression model except for right or left handedness, which does not seem to be a risk indicator. We also excluded function and hierarchical position because they are not representative of the real work activity and some categories were represented by insuYcient numbers. Among the 6827 workers included in the logistic model, low back pain occurred significantly more often among women, and among workers of both sexes reporting manual lifting of weights >10 kg, uncomfortable working positions, driving, absence of means to achieve good quality work, and smoking. The risk of developing low back pain increased with the frequency of manual lifting of weights >10 kg and with driving time. Driving was a risk factor only among men. The number of children was a risk factor only among women: (one child, odds ratio (OR) 1.11, two children, OR 1.23, three children, OR 1.36). This statistical method does not seem to be realistic for more than three children. Working time in hours a week, regular physical exercise, and BMI were not significantly correlated with low back pain.
Non-conditional logistic regression results for the incidence of low back pain with referred pain above or below the knee are shown in table 4.
RESULTS OF LOGISTIC REGRESSION FOR LOW BACK PAIN WITH OR WITHOUT REFERRED PAIN
Among the 3745 workers with low back pain included in the logistic model, low back pain with referred pain above or below the knee was associated with female sex, aging, uncomfortable working positions, number of years at the job, number of children, smoking habit, and work time a week in hours. Regular physical exercise and BMI were not significantly correlated. When analysed by sex, only aging remained a risk factor common to men and women. Uncomfortable working positions and smoking habit were identified as factors associated with low back pain with referred pain only among women. Among men, factors associated with low back pain with referred pain were Sex did not seem to be a risk factor among workers with low back pain and occupational consequences (change of job, change of work station, work station enhancement). We found the following associated factors: referred pain, pain frequency, pain duration, and aging.
Manual lifting of weights >10 kg every day was an associated factor among men and uncomfortable working positions was an associated factor among women.
Discussion
In our sample, low back pain occurred more often and was more severe among women. To be a woman was identified as a risk factor for low back pain in some studies before 1990, but, in her review of the literature, Riihimäcki did not report sex as a risk factor. 1 More recent studies have also reported contradictory results. In the review by Burdorf and Sorock, sex did not seem to be linked with low back pain. 10 On the other hand, female sex seemed to be preponderant for the long duration of sick leave related to low back pain in the study of Hemingway et al. 11 In the study of Park et al, low back pain occurred more often among women except for low back pain caused by occupational injuries or occupational repetitive activities 12 ; our results are similar, except for repetitive activities, which were not analysed in our study. Finally, Dempsey et al emphasised the marked sex related diVerences in job category. 13 This finding justified our separate analysis by sex. The main diVerences found were: more manual tasks among men and less qualified jobs or jobs with responsibilities among women. These observations reflect the sex related employment situation in the Paris region 14 : men drive more often and driving time is longer, have uncomfortable working positions, and manually lift weights >10 kg. Men traditionally do more transporting and manual handling jobs. Longer work time a week among men is a known sociological phenomenon.
14 Women more often have part time jobs, allowing them to carry out household tasks and to take care of children. 15 In our study, we did not assess this extraoccupational work load that nevertheless plays a part in the development of low back pain.
In the first univariate analysis that focused on low back pain during the entire lifetime, women reported low back problems more often than men, but the diVerence was not significant. 7 This diVerence became significant when we examined low back pain during the previous 12 months. Non-conditional logistic regression analysis confirmed female sex as an associated factor of low back pain in our population of workers performing all kind of activities. The higher incidence of low back pain with referred pain among women, that occurred in our preliminary results, 7 was also confirmed. We classified low back pain into three levels of severity according to the presence of referred pain above or below the knee, as recommended by the Canadian experts group. 16 This classification of severity seemed to be more relevant than duration of sick leave, which is influenced by various psychosocial factors. [17] [18] [19] The influence of psychosocial factors was found in our results, as only 12% of men and women declared that they were obliged to reduce their work activity, whereas reduction of extraoccupational activities was reported by 27.1% of women and 26.0% of men. One hypothesis could be that, in the current unemployment context, workers with low back pain give priority to their job at the expense of their private activities.
The more frequent severity among women explains their more frequent use of health care facilities: consultation with healthcare providers and consumption of medication for low back problems.
The risk factors for low back pain found in this study are already known-manual lifting of weights >10 kg, 1 10 12 13 uncomfortable working positions, 1 7 10 20 21 driving time, 1 3 5 absence of means to achieve good quality work, 1 3 5 10 13 20 22 23 and smoking. 4 As expected, manual handling tasks, uncomfortable working positions, and driving were found not to be associated with occupational consequences. These factors could be present in the worker's occupational history, before the onset of low back pain, but, by definition, workers with low back pain and occupational consequences are either no longer exposed to these risk factors, or only at a much lower degree.
The composition of our sample was representative of the working population of private companies in the Paris region according to age, sex, and socio-occupational group.
14 It is natural to find higher mean values among men than among women for weight, height, and BMI, based on these data. The higher prevalence of smokers among men is a known phenomenon. The greater mean number of children for families of men than for working women is explained by socio-occupational factors: women with a lot of children at home tend to stop work to care for their children. 15 It could seem surprising to find the number of children as a risk factor (OR 1.11 for one child) only among women, although in our sample, they had fewer children than families of men. The observed association between the number of children and low back pain among women probably also involves household activity, not assessed in this study. 15 Finkelstein found a link between low back pain and the number of children among firemen and policemen in Ontario 24 and presumed that this link had to be attributable to leisure activities with children. In our study, we found the number of children to be a factor associated with low back pain with referred pain among men ( OR 1.08 for one child).
Tsai et al, like ourselves, identified smoking as a factor associated with low back pain. 4 In our study, smoking seemed to be associated with low back pain with referred pain in women.
In her reflection about the future challenges in epidemiological research into musculoskeletal diseases, Riihimäcki suggested that only severe cases should be considered despite their low incidence. 25 We found 578 serious cases out of 3856 cases of low back pain during the previous 12 months. Ageing was a risk factor only among women for low back pain with referred pain above and below the knee. As most women of our sample were clerks (53%), uncomfortable working position was again found to be a risk factor in sedentary jobs, as emphasised by Burdorf et al. 21 On the other hand, only aging seemed to be linked to serious cases in both men and women. This result is disappointing in terms of prevention, as there is no way in which we can act on this factor. Serious cases are certainly important for the economy as Hashemi et al showed that 10% of cases of low back pain, probably serious cases, generate 86% of health costs related to low back pain. 26 Hadler showed that this cost could be decreased if physicians prescribed fewer medications to cure the symptom in favour of psychosociological intervention. 27 Serious cases have not only a high economic cost (admission to hospital), but also a heavy social cost: the 203 cases of low back pain with occupational consequences were serious cases, aVecting older workers.
Our study, carried out in workers employed in all types of jobs, showed aging as a main risk factor for severity of low back pain. Nurminen also found aging to be a risk factor among building workers exposed to a heavy physical work load. 28 The main prevention issue is to assess occupational risk factors involved before aging. Riihimäcki discussed the diYculty of such an assessment. 25 Direct observation of movements and working positions of workers seems to be the best assessment method to evaluate postural load on the low back. 29 This method is better than self administered questionnaires on physical work load. 30 However, in practice, it is impossible to obtain such observations over the entire working life.
Based on this analysis of our data by sex, the incidence and severity of low back pain were higher in women although women seemed to be less exposed to known occupational risk factors. However, our results indicate a higher weighting of these risk factors among female workers according to OR values. Each year, occupational physicians of the Paris region visit and study all work places to recommend improvements to working conditions. Particular attention must therefore be paid by occupational physicians to lifting of weights and uncomfortable working positions in female jobs (clerks, trading, health care staV).
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